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(57)Abstract: 

PURPOSE: To reduce consumption rate of lubricant 
while preventing the lubricant which is in the top land 
clearance to be supplied to an inner periphery of a 
cylinder liner from rising in the direction of a combustion 
chamber, by providing a ring groove in a higher place 
than a top dead center of a piston on the inner periphery 
of the cylinder liner which a piston ring comes into slide 
contact with. 

CONSTITUTION: A ring groove 1b is provided above the 
top dead center of a piston in a cylinder liner 1 and the 
lubricating oil scraped up by a reciprocating movement 
of a piston 3 fits a ring 10 with a collision surface 10a 
into the ring groove 1b. Consequently, in the vicinity of 
the top dead center of the piston 3, the lubricating oil 6 
in a top land clearance 5 is given an upstroke by an 
upward inertial force of the piston 3 but the lubricating 
oil collides with a lower face of the ring 10 or the 
collision surface 10a and drops so that the scattering 
into a combustion chamber 9 is prevented. Therefore, 

the wastefully consumed lubricant oil is remarkably decreased which invades the combustion 
chamber 9 to be evaporated with flame. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cylinder liner characterized by equipping with the ring which has the collision side 
where the lubricating oil through which establishes a ring groove in an upper part location, and it 
is run by reciprocation of a piston in the cylinder liner for reciprocating engines rather than the 
piston top dead center of inner skin where the piston ring of the above-mentioned cylinder liner 
****s collides in the above-mentioned ring groove. 

[Claim 2] The cylinder liner according to claim 1 which the above-mentioned ring is divided into a 
circumferencial direction at plurality, and it comes to attach with a spring in the above- 
mentioned ring groove. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the cylinder liner used for reciprocating engines, 

such as an internal combustion engine and a reciprocating compressor. 

[0002] 

[Description of the Prior Art] The sectional view of the circumference of a reciprocation internal 
combustion engine's combustion chamber is shown in drawing 6 . In order that 01 may be a 
piston at which cylinder cover and 020 reciprocate an exhaust valve and 03 reciprocates the 
inside of a cylinder liner 01 and may carry out the seal of the combustion gas in a combustion 
chamber 09 to the periphery of this piston 03 a cylinder liner and 02 in drawing, two or more 
piston rings (this example 4) 04 are attached. 

[0003] While a lubricating oil is supplied to inner skin (sliding surface) 01a of the cylinder liner 01 
which ****s to the above-mentioned piston ring 04 and this by the lubrication hole (not shown) 
or splash oil supply drilled by the cylinder liner 01 and preventing printing of the piston ring 04, 
wear of sliding-surface 01a of the piston ring 04 and a cylinder liner 01 is reduced. 
[0004] 

[Problem(s) to be Solved by the Invention] The behavior situation of the lubricating oil 06 at the 
time of a piston 03 being in a top dead center is shown in drawing 7 . The lubricating oil supplied 
to the inside of a cylinder liner 01 is stored in the top-land clearance 05 which is the space 
formed by the peripheral face of inner skin 01 of top-face [ of the piston ring 04 of the maximum 
upper case ], and cylinder liner 01 a, and a piston 03. 

[0005] Although the above-mentioned piston 03 reciprocates the inside of a cylinder liner 01, 
acceleration:alpha the lubricating oil 06 which exists in the top-land clearance 05 is also 
indicated to be by the following formula by this is received. 
[0006] 

Alpha^r omega 2 [costheta+(cos2theta)/lambda] (1) 

Here, they are r:crank throw, omega:angular velocity, and lambda:****** ratio whenever 
[ theta:crank angle ]. 

[0007] The above-mentioned acceleration: Since alpha becomes max upward in a top dead 
center, the lubricating oil 06 in a top land 05 disperses into a combustion chamber 09 with the 
inertial force by this acceleration:alpha, and it adheres to the inner skin which does not **** to 
the piston ring 04 of top-face 03a of a piston, cylinder cover 02, and a cylinder liner 01, and it is 
made it is not only no longer to use for the lubrication of the sliding section of the cylinder liner 
01 and the piston ring 04 which is the original purpose, but to evaporate to it with the flame 
generated at the time of combustion. 

[0008] Therefore, the lubricating oil which disperses with the above-mentioned inertial force will 

be consumed vainly, and causes aggravation of specific lubricating oil consumption. 

[0009] The purpose of this invention is preventing the rise to the direction of a combustion 

chamber of the lubricating oil supplied to cylinder liner inner skin, especially the lubricating oil in 

top-land clearance, and reducing specific lubricating oil consumption. 

[0010] 
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[Means for Solving the Problem] The 1st means made into the summary of this invention is 
having attached the ring which has the collision side where the lubricating oil through which 
establishes a ring groove in an upper part location, and it is run by reciprocation of a piston 
rather than the piston top dead center of the inner skin of a cylinder liner collides in the above- 
mentioned ring groove. 

[001 1] Moreover, the 2nd means is having divided the above-mentioned ring into the 
circumferencial direction at plurality, and having attached in the ring groove with the tension of a 
spring. 

[0012] In addition, the distance (clearance) with a piston-top surface [ in / on the above- 
mentioned ring and / the collision side, i.e., the inferior surface of tongue of a ring and a top dead 
center, ] is the range which does not cause trouble to the reciprocating motion of a piston. It 
takes as small as possible, and as for the inner skin of a ring, it is more desirable than the 
peripheral face of the piston upper part to bring near by movement of the combustion and piston, 
and exhaust valve in a combustion chamber inside in the range which does not cause trouble, 
and to fully take the lap section of a piston and a ring, when preventing a rise of a lubricating oil. 

[0013] . 
[Function] [ near the piston top dead center ], since this invention is constituted as mentioned 
above, although climb motion is given to the lubricating oil between top-land clearance in 
connection with the upward inertial force of a piston, this lubricating oil collides and falls, the 
inferior surface of tongue, i.e., the collision side, of a ring, and scattering to a combustion 
chamber is prevented. 

[0014] Moreover, since according to the 2nd means of the above a ring is strongly attached by 
the elasticity of a spring in a ring groove while the seal of the abutment section of a ring is 
performed certainly, a rise of a still higher lubricating oil and the scattering prevention 
effectiveness are acquired. 
[0015] 

[Example] With reference to a drawing, the example of this invention is explained to a detail 
below. The [HI view Fig. of drawing 1 R> 1 is shown for the expanded sectional view near the 
cylinder liner upper part of the internal combustion engine applied to the 1st example of this 
invention at drawing 1 in drawing 2 , respectively. 

[0016] In drawing 1 and 2, it is the top-land clearance where the piston at which in 1 a cylinder 
liner and 2 reciprocate cylinder cover and 3 reciprocates the inner skin 1a top of a cylinder liner 
1, the piston ring with which two or more 4 was attached in the periphery of this piston 3, and 9 
are carried out by the combustion chamber, and partition formation of 5 is carried out by inner 
skin 1a of a cylinder liner 1, up peripheral face 3b of a piston 3, and topH'ace 4a of the 1st step 
piston ring 4. 

[0017] 10 is the ring with which it was equipped in ring groove 1b formed in inner skin 1a of a 
cylinder liner 1. It is equipped with this ring 10 in ring groove 1b of the cylinder liner 1 prepared 
in the location which does not contact piston-top-surface 3a in the location which a piston 3 
stops in that top dead center. 

[0018] That is, the above-mentioned ring 10 is constituted so that it may take greatly in the 
range which does not cause trouble to movement of combustion [ in / for the amount b of laps 
of the inner skin 10c and peripheral face 3b of a piston / a combustion chamber 9 ], a piston 3 
and a feed valve, and an exhaust valve, while it takes small the clearance a between inferior- 
surface-of-tongue (collision side) 10a of this, and piston-top-surface 3a in the top dead center 
location of a piston 3 in the range which does not have trouble in the reciprocating motion of a 
piston 3. 

[0019] When removing by attaching this in ring groove 1a as shown in drawing 2 since the above- 
mentioned ring 10 is the integral construction which prepared one abutment clearance 10b in the 
circular ring, it needs to apply the force in the direction which contracts abutment clearance 
10b, and needs to make a bore small. For this reason, 10d of crevices is established in the top 
face of a ring 10, and insertion of a fixture is enabled at 10d of this crevice. 
[0020] The inertial force which acts on the lubricating oil 6 stored in the top-land clearance 5 by 
which partition formation was carried out at the piston ring 4, the cylinder liner 1, and piston 3 of 
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the maximum upper case at the time of operation of the internal combustion engine having the 
cylinder liner constituted as mentioned above serves as max at the time of the top dead center 
of a piston 3. For this reason, although this lubricating oil 6 tends to disperse to a combustion 
chamber 9, it collides with the inferior surface of tongue 10 of the ring 10 fitted in in ring groove 
1b of a cylinder liner 1, and scattering can be prevented, by this, it infiltrates into a combustion 
chamber 9 and evaporates with a flame, and the lubricating oil consumed vainly is boiled 
markedly and decrease in number. 

[0021] The 2nd example of this invention is shown in drawing 3 - drawing 5 . In this example, this 
is attached in the ring groove 16 of a cylinder liner 1 by the coil spring 16 using the ring 15 of 
the assembled die trichotomized by the circumferencial direction as a ring. 
[0022] That is, in drawing 3 - drawing 5 , 15 is the ring (two division or more than quadrisection 
is sufficient) trichotomized by the circumferencial direction, and is attached in ring groove 1b 
engraved on inner skin 1a of a cylinder liner 1. 16 is a coil spring, was attached in 15f of fitting 
slots established in the inner skin of the above-mentioned ring 15 along with the circumferencial 
direction, and has pushed the ring 15 against the base of ring groove 1b by the outward elasticity 
(flare force). 

[0023] As shown in drawing 5 , three joint 15e of the ring 15 by which trichotomy was carried out 
[ above-mentioned ] is the so-called ring with a stage of a gas-tight method, and it is 
constituted so that the seal of the gas may be carried out by the mating face 1 5. 
[0024] In this example, like the 1st example of the above, it does not have abutment 10b to a 
ring 10, but since joint 15e of a ring 15 is the so-called gas-tight form with a stage, a rise of the 
lubricating oil which passes along joint 15e is intercepted. Thereby, the scattering prevention 
effectiveness of a lubricating oil is heightened rather than the thing of the 1st example. Other 
configurations are the same as that of the 1st example, and attach and show the same sign to 
the same member. 
[0025] 

[Effect of the Invention] Since according to this invention the ring which has the collision side 
where the lubricating oil through which it is run by reciprocation of a piston collides is attached 
in an upper part location and it consists of piston top dead centers of the inner skin of a cylinder 
liner, the lubricating oil to which climb motion was given by inertial force collides and falls on the 
inferior surface of tongue (collision side) of a ring, and scattering to a combustion chamber is 
prevented. 

[0026] Moreover, since according to invention of claim 2 a ring is strongly attached in a ring 
groove by the elasticity of a spring while the seal of the abutment section of a ring is performed 
certainly, the rise by the side of the combustion chamber of a lubricating oil and the scattering 
prevention effectiveness serve as size further. 

[0027] By this, infiltrate into a combustion chamber, and it burns, or the amount of the 
lubricating oil adhering to the wall surface of combustion chamber configuration members, such 
as cylinder cover and a piston, decreases sharply compared with the conventional thing, an 
improvement of specific lubricating oil consumption is made, and an engine's operation cost is 
reduced. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The behavior situation of the lubricating oil 06 at the 
time of a piston 03 being in a top dead center is shown in drawing 7 . The lubricating oil supplied 
to the inside of a cylinder liner 01 is stored in the top-land clearance 05 which is the space 
formed by the peripheral face of inner skin 01 of top-face [ of the piston ring 04 of the maximum 
upper case ], and cylinder liner 01 a, and a piston 03. 

[0005] Although the above-mentioned piston 03 reciprocates the inside of a cylinder liner 01, 
acceleration:alpha the lubricating oil 06 which exists in the top-land clearance 05 is also 
indicated to be by the following formula by this is received. 
[0006] 

Alpha=r omega 2 [costheta+(cos2theta)/lambda] (1) 

Here, they are r:crank throw, omega:angular velocity, and lambda:****** ratio whenever 
[ thetatcrank angle ]. 

[0007] The above-mentioned acceleration: Since alpha becomes max upward in a top dead 
center, the lubricating oil 06 in a top land 05 disperses into a combustion chamber 09 with the 
inertial force by this acceleration:alpha, and it adheres to the inner skin which does not **** to 
the piston ring 04 of top-face 03a of a piston, cylinder cover 02, and a cylinder liner 01, and it is 
made it is not only no longer to use for the lubrication of the sliding section of the cylinder liner 
01 and the piston ring 04 which is the original purpose, but to evaporate to it with the flame 
generated at the time of combustion. 

[0008] Therefore, the lubricating oil which disperses with the above-mentioned inertial force will 
be consumed vainly, and causes aggravation of specific lubricating oil consumption. 
[0009] The purpose of this invention is preventing the rise to the direction of a combustion 
chamber of the lubricating oil supplied to cylinder liner inner skin, especially the lubricating oil in 
top-land clearance, and reducing specific lubricating oil consumption. 
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MEANS 

[Means for Solving the Problem] The 1st means made into the summary of this invention is 
having attached the ring which has the collision side where the lubricating oil through which 
establishes a ring groove in an upper part location, and it is run by reciprocation of a piston 
rather than the piston top dead center of the inner skin of a cylinder liner collides in the above- 
mentioned ring groove. 

[0011] Moreover, the 2nd means is having divided the above-mentioned ring into the 
circumferencial direction at plurality, and having attached in the ring groove with the tension of a 
spring. 

[0012] In addition, the distance (clearance) with a piston-top surface [ in / on the above- 
mentioned ring and / the collision side, i.e., the inferior surface of tongue of a ring and a top dead 
center, ] is the range which does not cause trouble to the reciprocating motion of a piston. It 
takes as small as possible, and as for the inner skin of a ring, it is more desirable than the 
peripheral face of the piston upper part to bring near by movement of the combustion and piston, 
and exhaust valve in a combustion chamber inside in the range which does not cause trouble, 
and to fully take the lap section of a piston and a ring, when preventing a rise of a lubricating oil. 
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OPERATION 

[Function] [ near the piston top dead center ], since this invention is constituted as mentioned 
above, although climb motion is given to the lubricating oil between top-land clearance in 
connection with the upward inertial force of a piston, this lubricating oil collides and falls, the 
inferior surface of tongue, i.e., the collision side, of a ring, and scattering to a combustion 
chamber is prevented. 

[0014] Moreover, since according to the 2nd means of the above a ring is strongly attached by 
the elasticity of a spring in a ring groove while the seal of the abutment section of a ring is 
performed certainly, a rise of a still higher lubricating oil and the scattering prevention 
effectiveness are acquired. 
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EXAMPLE 



[Example] With reference to a drawing, the example of this invention is explained to a detail 
below. The [HI view Fig. of drawing 1 R> 1 is shown for the expanded sectional view near the 
cylinder liner upper part of the internal combustion engine applied to the 1st example of this 
invention at drawing 1 in drawing 2 , respectively. 

[0016] In drawing 1 and 2, it is the top-land clearance where the piston at which in 1 a cylinder 
liner and 2 reciprocate cylinder cover and 3 reciprocates the inner skin 1a top of a cylinder liner 
1, the piston ring with which two or more 4 was attached in the periphery of this piston 3, and 9 
are carried out by the combustion chamber, and partition formation of 5 is carried out by inner 
skin 1a of a cylinder liner 1, up peripheral face 3b of a piston 3, and top-face 4a of the 1st step 
piston ring 4. 

[0017] 10 is the ring with which it was equipped in ring groove 1b formed in inner skin 1a of a 
cylinder liner 1. It is equipped with this ring 10 in ring groove 1b of the cylinder liner 1 prepared 
in the location which does not contact piston-top-surface 3a in the location which a piston 3 
stops in that top dead center. 

[0018] That is, the above-mentioned ring 10 is constituted so that it may take greatly in the 
range which does not cause trouble to movement of combustion [ in / for the amount b of laps 
of the inner skin 10c and peripheral face 3b of a piston / a combustion chamber 9 ], a piston 3 
and a feed valve, and an exhaust valve, while it takes small the clearance a between inferior- 
surface-oHiongue (collision side) 10a of this, and piston-top-surface 3a in the top dead center 
location of a piston 3 in the range which does not have trouble in the reciprocating motion of a 
piston 3. 

[0019] When removing by attaching this in ring groove 1a as shown in drawing 2 since the above- 
mentioned ring 10 is the integral construction which prepared one abutment clearance 10b in the 
circular ring, it needs to apply the force in the direction which contracts abutment clearance 
10b, and needs to make a bore small. For this reason, 10d of crevices is established in the top 
face of a ring 10, and insertion of a fixture is enabled at 10d of this crevice. 
[0020] The inertial force which acts on the lubricating oil 6 stored in the top-land clearance 5 by 
which partition formation was carried out at the piston ring 4 f the cylinder liner 1, and piston 3 of 
the maximum upper case at the time of operation of the internal combustion engine having the 
cylinder liner constituted as mentioned above serves as max at the time of the top dead center 
of a piston 3. For this reason, although this lubricating oil 6 tends to disperse to a combustion 
chamber 9, it collides with the inferior surface of tongue 10 of the ring 10 fitted in in ring groove 
1b of a cylinder liner 1, and scattering can be prevented, by this, it infiltrates into a combustion 
chamber 9 and evaporates with a flame, and the lubricating oil consumed vainly is boiled 
markedly and decrease in number. 

[0021] The 2nd example of this invention is shown in drawing 3 - drawing 5 . In this example, this 
is attached in the ring groove 16 of a cylinder liner 1 by the coil spring 16 using the ring 15 of 
the assembled die trichotomized by the circumferencial direction as a ring. 
[0022] That is, in drawing 3 - drawing 5 , 15 is the ring (two division or more than quadrisection 
is sufficient) trichotomized by the circumferencial direction, and is attached in ring groove 1b 
engraved on inner skin 1a of a cylinder liner 1. 16 is a coil spring, was attached in 1 5f of fitting 
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slots established in the inner skin of the above-mentioned ring 15 along with the circumferencial 
direction, and has pushed the ring 15 against the base of ring groove 1b by the outward elasticity 
(flare force). 

[0023] As shown in drawing 5 , three joint 15e of the ring 15 by which trichotomy was carried out 
[ above-mentioned ] is the so-called ring with a stage of a gas-tight method, and it is 
constituted so that the seal of the gas may be carried out by the mating face 1 5. 
[0024] In this example, like the 1st example of the above, it does not have abutment 10b to a 
ring 10, but since joint 15e of a ring 15 is the so-called gas-tight form with a stage, a rise of the 
lubricating oil which passes along joint 15e is intercepted. Thereby, the scattering prevention 
effectiveness of a lubricating oil is heightened rather than the thing of the 1st example. Other 
configurations are the same as that of the 1st example, and attach and show the same sign to 
the same member. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The liner axial center line near the cylinder liner upper part of the internal 
combustion engine concerning the 1st example of this invention, and the meeting sectional view. 
rD rawing 2] The [HI view Fig. of drawing 1 . 

[Drawing 3] The drawing 1 adaptation Fig. concerning the 2nd example of this invention. 

[Drawing 4] The I\MV view Fig. of drawing 3 . 

[Drawing 5] The V-V expanded sectional view of drawing 3 . 

[Drawing 6] The sectional view which meets the liner axial center line near an internal 
combustion engine's cylinder liner upper part 

[Drawing 7] The sectional view showing the behavior situation of a lubricating oil [ / near the 

cylinder liner upper part ]. 

[Description of Notations] 

1 Cylinder Liner 

1a Inner skin of a cylinder liner 

1b Ring groove 

3 Piston 

4 Piston Ring 

5 Top-Land Clearance 

9 Combustion Chamber 

10 15 Ring 

10a Collision side 
10b Abutment 
1 6 Coil Spring 
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ffl»KW«UT, «CD@WT'i&5-> l J^7l't0 1 

h ex h v y > f o 4 ojB»s©a»Kffiffl ?nft<s 

[0008] is^t, ±emttafci-3TfflRf5»?f 
»tt«B:K»ni«n5i:i:fca»), «»»?Biw©awt 

[0 0 0 9] #5SHJ!©@£K^ ^Uy^-f-^fiJSffiK 
[0 0 10] 

[ooi i] sfcjB2©?at4, ±Miv>?znmyjfa 
tascfflt^fflu, xyy y7"<D?i^tcj; 9 y v^strt 



0 4#«»S*lTVSo 

[0003] ±IBex V y y >y o 4 Rtfctifcffijg-r 
^y'jy^toiortil til®)®') 01 a let*, 
•>'j v^-yt-o i t^s^n/caa?L * 

SiHititaAHtJgriici 9iffl?ftJfi*^IS*n, ex h> 
iJ>^0 4OlWf^K±t? 1 i:i:fctc, exhyyv 
y0 4 RT>*v ''J yZ'^Ji-O 1 OfgSSEO 1 a <Dmn* 

[0004] 

10 c^w^iBStui^fc-raaaH] H7£W\ exhyo 

3 tf±$E£lCfcS|g<£>?@?tfa 0 6 (DmmfflSUfitttiT 
7-0 1 ODrtSffiO 1 afcilfexhVO 3<O^MfcT 

«jas*ftfcajnn?fcs h v-f^-s K-rts o 5 
ns. 

[ooo 5] lEWhyoatii/'jy^to irt 

5{c#ft-r^iSri?tto 6 t.^©^T^?n5in5ifi : a 
20 £§1x3,, 

[0 0 0 6] 
8) /A] (1) 

[0 0 12] NS, JJBU V^fc*^ ^Qffi^ffiOf: 
9 y y^£OT®t±5E^^feWi> ex h yissto^gt 
(1MB) it ex h y<pffi(BI«te3a»«:*fcS &1/>$EH 

t% to* sieves yy^ortjsffittif 

[0 0 13] 

X h :/±5Ej£3fiff fcfcl^T, ex h >©±|p]f 

[0014] s«:±isw 2 o^a»c J: n«s uyyo* 

i/^PWO'>-;l/3WStSlfcfTt)ti5 1 fc tic, y VT-liX 
40 7°y y^o^tcj: 9 y y^rticSHic^^nso 

So 

[00 15] 

sjB^-r^o s i.te«;4*H8oj(i i *atWfc«»rtjiMWfl 

co->y v^-7^7-±gpJfi^'0S£7t»rSi^*^ 0 2 
[00 16] Hi, 2Kfc^T, ll-iy'Jy^^ 

2 ti-> y 3 ti y y > 1 OF*9H® 1 

so a±4ttait?^hV, 4(±|5)exhy3<D^K 



3 



4 



'J^5Yt 1 OrtSSl a i:£X K>3<D±gg*1.JU® 
3 b fc» 1 gk!X h >V 4 0±ffi 4 a fcfcj: D KB 

[0 0 17] 1 OltisVyfyJi- KDfHMffil alzfc 

[0018] W5±1HU ^ 1 0 tt C nOTffi (fBSE 10 
3 a a % IfX h > 3 ©aaeBftfcSEHW) 

4^HH-p^s<«5ki:tifc, fortlliockii 
XhV<D^HiS3bfc07y^*b3fefl!8tS9fc*»-« 

[0019] ±EU w\ ottRate i *jjf©^p-r 
.tat, c n& u > yai i a rtfctttf w\ t *u 5 

if^cWu •g-^Pt-f ^ 1 0 b^SSJ6«*fRi{c^%ijpx. 20 

±®tCC3g|5 1 0 d COIHIgfJ 1 0 d t^*^jf A 

RTflBfcl/EVS. 

[0020] ±B©J:5ic«««nftS'yy^-f^-* 

y?A, ->'J>'^'f^lfe<ty : t!XbV3tT*EH^ 

«?nfc h ? 7 s ? > Fft* 5 fc^x e.nfcSrtrt& 6 £ 

ffl-f 5«tt* tt, tfX h y 3 ©±5E MWfc* V^Tftfc 
5 b-T%1>\ ->'J y-tt'i-f i <d U y^*rt l b Ftyc&g 30 

[ o o 2 1 ] 0 3 ~0 5 (ca^qgos 2 mmmt^t 

lfcfc3#MSttfca*GS0y:^l 5%m\ cn^rn 

f;i/x7y i eiciiVfWirv'ti-invwm 

1 6rtfc**LtV*. 

[0 0 2 2] fip-603~@5»Cfe^T, 1 5ttP3®^|Rl 
fc3#ll(*nfc (2iMWT«.4»WW±TtJ:^) 'J> <o 
^*T-fe 9, ->'J V#?<i-f 1 Ort^B 1 a KJORSnfc 
bF*5*CtR«SttTV*. 1 6fci3^;Ux:/y 

y^'T'&tK iMVyfx 5<DrtSffitR^75riRifcrao 
rfitt^n/ii^ii 5 f *Q9lfaio 

[0 0 2 3] ±e3^U^nfcU ^^1 5<D3 yfOg 
1 Sett, 0 5 tc^£ft 3 i/^^StfX^ 



[0 0 2 4] COHatffgfcfe^Ttts ±fBS5 1 Mt&$i<D 

idfc y>yi otc^pi o b%W£-3\ y>^i 

•To 
[00 2 5] 

Gswoa&s] i^wtintf, ~>y yttj+epm 

®<Dtf X h 0 t.±73ffi»;:, t!x h voStt 

±#a»«rfvf#?nfcj@?t}fti±y>y(DT® mmm 

[002 6] $ fclf^S 2 ©588 t <t tUf > y V^fiD^ 

^pgp©^-;P*^Sl||lcfffcn5 1 k fe fc» y >^(ix 

yy >^*o3»^fc«k DBBtu >^»t«««n*o 

[0027] jint«fcu, mmm^mxLxmmLtc 
Blew »"j-*jM?*©a««fle*fl!) t ofcis^T m% u 

[^ i ] i nffifflKftsftttano*'!; >^ 

■ CH2] Hion-n^SHo 

[0 3] *^OS2Hft0i^%Bl^Ho' 
[04] 0 3<DIV-IV£c8i0o 
[0 5] 0 3OV-Vffi^®f®0 o 

[06] &mm<o*yvy# ; 7><-)-±ffi&.mo> ; 74-m 
[07] s/y^9-<^-±aBfi«tefe»t5WiHi!jfl!>*» 
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